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1. Overview

The ISB(Inter-System Bus) is High-speed data transfer connection between CPN and CF as Coupling Facility links. The ISB emulates the Inter-System Coupling Channels(ISCH) protocols with Hardware in SC and micro code (Milli code and SAP code). 

2. HSI Port
Port Overview

On F7C Processors, HSI ports in SC can be used as connection either to IOP or to another port which is in the same machine or different machine. When connection to another port is established via ISB cable or internal loop, ISB implemented in each port is employed to exchange messages.

Throughput of message exchange is greatly improved by use of HSI connection between ISBs.

Figure 2-1 HSI Connection by ISB between F7C and F7C’s CF

HSI Port Configuration

F7C 1SC Model has 12 HSI ports (2MBAs, 6HSI ports/MBA) and F7C 2SC Model has 24(4MBAs, 6HSI ports/MBA). 

Inside of each port, ISB is implemented.

The use of each HSI port(whether it is connected to IOP or ISB cable) depends on the model and the number of IOPs connected.

The diagram below shows the configurations of F7C 2SC Model.

As shown in the diagram, F7C 2SC Model has 4 MBAs(MBA0-3), each of which contains 6 HSI ports. Five HSI ports from the left in MBA0 and MBA1, and 4 HSI ports from the left in MBA2 and MBA3 have connector to outside. The connectors to outside are indicated by bubbles on a line of a box labeled BPU-PK for MBA0 and MBA1, and bubbles on a line of a box labeled BPU-PL for MBA2 and MBA3. Other ports which don’t have connector to outside form internal loops inside of BPU-PK. Internal loop is indicated by a line connecting two ISBs. The use of the ports is limited to ISB ports in internal loops. 

In the diagram, ISB in dotted box indicates ISB in the port is disabled because the port is connected to CHP.

Figure 2-1  Configurations of F7C 2SC Model

HSI Port Connection

On F7C models, there are certain ports where ISB cannot be installed because they are reserved for CHPs.  On 0-way models, the number of ISBs in internal loop must be excluded from the number of ISBs because it is impossible to connect the port with another port in another machine.

The maximum number of ISBs that can be installed depends on configurations and models.

Table 2-1  Number of ISBs in different configurations

F7C
0-way Model


1SC Configurations
2SC Configurations
1SC Configurations
2SC Configurations

# of ISB
Max 10 (2)
Max 22 (6)
Max 8 (-)
Max 18 (-)

Numbers in parenthesis denote the number of ISBs in internal loop. For 0-way model because ISBs in internal loop cannot be used to connect with other F7Cs, they are excluded from the number of ISBs; therefore, a cross bar is indicated in parenthesis.

When port is used as ISB port, there is a recommended CHPID for the installed ISB.

CHPIDs for ISB on 1SC model and 2SC model are from x’F0’ to x’FB’ and from x’E8’ to x’FF’, respectively. 

Details are shown in table 2-2 and table 2-3.

Table 2-2  Port Connection of 1SC Model

SC
Port #
Port Location
Destination
Connector’s Physical Location
Comments

SC0
00
MBA0/Port0
CHP00/ISB(F4)
BPU-PK/ASS5
CHP00 must be connected for F7C


01
MBA0/Port1
CHP10/ISB(F0)
BPU-PK/ASS1



02
MBA0/Port2
CHP20/ISB(F2)
BPU-PK/ASS3



03
MBA0/Port4
CHP30/ISB(F6)
BPU-PK/ASS7



04
MBA0/Port5
ISB(F8)
BPU-PK/ASS9



05
MBA0/Port6
ISB(FA)
&
Internal Loop: Connected to Port15


10
MBA1/Port0
CHP01/ISB(F5)
BPU-PK/ASS6
CHP01 must be connected for F7C


11
MBA1/Port1
CHP11/ISB(F1)
BPU-PK/ASS2



12
MBA1/Port2
CHP21/ISB(F3)
BPU-PK/ASS4



13
MBA1/Port4
CHP31/ISB(F7)
BPU-PK/ASS8



14
MBA1/Port5
ISB(F9)
BPU-PK/ASSA



15
MBA1/Port6
ISB(FB)
&
Internal Loop: Connected to Port05

Numbers in parenthesis in Destination column denote recommended CHPID for ISB when the port is used as an ISB port.

„&“ in Connector’s Physical Location denotes no physical connector for the port.

Table 2-3 Port Connection of 2SC Model
SC
Port #
Port Location
Destination
Connector’s Physical Location
Comments

SC0
00
MBA0/Port0
CHP00/ISB(F4)
BPU-PK/ASS5
CHP00 must be connected for F7C


01
MBA0/Port1
CHP10/ISB(F0)
BPU-PK/ASS1



02
MBA0/Port2
ISB(F2)
BPU-PK/ASS3



03
MBA0/Port4
ISB(F6)
BPU-PK/ASS7



04
MBA0/Port5
ISB(F8)
BPU-PK/ASS9



05
MBA0/Port6
ISB(FA)
&
Internal Loop: Connected to Port15


10
MBA1/Port0
CHP01/ISB(F5)
BPU-PK/ASS6
CHP01 must be connected for F7C


11
MBA1/Port1
CHP11/ISB(F1)
BPU-PK/ASS2



12
MBA1/Port2
ISB(F3)
BPU-PK/ASS4



13
MBA1/Port4
ISB(F7)
BPU-PK/ASS8



14
MBA1/Port5
ISB(F9)
BPU-PK/ASSA



15
MBA1/Port6
ISB(FB)
&
Internal Loop: Connected to Port05

SC1
20
MBA2/Port0
CHP20/ISB(E8)
CON0-PK/ASS3



21
MBA2/Port1
CHP30/ISB(EA)
CON0-PK/ASS5



22
MBA2/Port2
ISB(EC)
CON1-PK/ASS1



23
MBA2/Port4
ISB(EE)
CON1-PK/ASS7



24
MBA2/Port5
ISB(FC)
&
Internal Loop: Connected to Port34


25
MBA2/Port6
ISB(FE)
&
Internal Loop: Connected to Port35


30
MBA3/Port0
CHP21/ISB(E9)
CON0-PK/ASS4



31
MBA3/Port1
CHP31/ISB(EB)
CON0-PK/ASS6



32
MBA3/Port2
ISB(ED)
CON1-PK/ASS2



33
MBA3/Port4
ISB(EF)
CON1-PK/ASS8



34
MBA3/Port5
ISB(FD)
&
Internal Loop: Connected to Port24


35
MBA3/Port6
ISB(FF)
&
Internal Loop: Connected to Port25

Numbers in parenthesis in Destination column denote recommended CHPID for ISB when the port is used as an ISB port.

„&“ in Connector’s Physical Location denotes no physical connector for the port.

3. ISB Installation

Installation Procedure

ISBs are set up by using H-HSI PORT Frame(INSTALL HSI PORT) on SYS INS Frame.

H-HSI PORT(INSTALL HSI PORT) is a new frame to set up HSI port configurations.

ISB is installed on a port by specifying „H“ in INSTALL and assigning CHPID.

Figure 3-1  Set up in H-HSI PORT Frame

CHPIDs for ISB defined in H-HSI PORT frame must not be defined in O-IOP Data Frame.

H-HSI PORT frame and O-IOP Data Frame check each other to avoid double assignment of CHPIDs.

=

Figure 3-2  Set up in O-IOP Data Frame

In order to use ISB Port, CHPIDs assigned for ISB must be specified „ENABLED“ in IOPCNF frame.

=

Figure 3-3  Setup in IOPCNF Frame

IOCDS

IOCDS should be generated by defining ISB CHPIDs as CH type of CBS for sender or CH type of CBR for receiver in the same manner as CH type of CHPIDs for IBM ICB are defined.

ISB and ISCH can coexist in one CF.

F7C can have up to 32 coupling connections, a total # of CHPIDs for ISCH and ISB.

IZPIOCP/HCD is required to define ISB CHPIDs.

4. Connectivity
Hitachi ISB cannot be connected to IBM ICB because of differences of physical connector shape and logical protocol.

5. Performance
Throughput of message exchanges has been greatly improved by use of ISB. SMSG service time using F7C ISB is measured to be 0.3 times SMSG service time using F7C ISCH3. 

The performance measurement is done in the environment shown in figure 5-1. 

Figure 5-1  Environment for Performance Measurement

6. ISB Cable Physical Layout

The length of ISB cable is 10 meters. When ISB cable is used to connect two different ports, it is installed in Chamber Expansion Frame as shown in the figure 6-1. When ISB cable connects ports in two different machines, the maximum distance between the machines is approximately 4 meters.

Figure 6-1  Route Distance inside of Frame
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